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Interim report of electronics education that combined theory and practical 
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
 
Tomohiro Ishikawa1) 
 
Abstract : In this interim paper, I introduce the teaching methods and the versatility of hybrid education (combined 
theory and practical) of the AC circuit range, it was interim report of educational practice. As a result, 
understanding of electronics has progressed, students joined to actively learn. In addition, most of the students was 
able to use the oscilloscope and oscillators. 
 
Keywords : Hands-on, Theory and practice, Hybrid education, Engineering design 
 
 
㸯㸬⥴ゝ 
 
ࠕᗙᏛ࣭ᐇ⩦࣭ᐇ㦂௨እࡢ᪉ἲ࡛ࡶࡗ࡜ຠᯝⓗ࡟グ᠈࡟ṧࡿᩍ⫱ࡀ࡛ࡁ࡞࠸࠿ࠖࠋ ࡇࢀࡀᮏ◊✲ࡢⓎ➃࡛࠶ࡿࠋᤵᴗࡢ
ࡸࡾ᪉ࢆᨵࡵ࡚ᩚ⌮ࡍࡿ࡜ࠕᗙᏛࠖࡣ⌮ㄽࡸ▱㆑ࢆᇵ࠺ࡀ⤒㦂ࢆ㣴࠺ࡇ࡜ࡣ㞴ࡋ࠸ࠋࠕᐇ⩦࣭ᐇ㦂ࠖࡣ⌮ㄽ࡜⤒㦂ࡀྠ᫬
࡟㣴࠼ࡿࡀᤵᴗ᫬㛫☜ಖࡢ㛵ಀ࠿ࡽࢥࣥࢸࣥࢶࡣ㝈ࡽࢀࡿࠋ⚾ࡣࡑࡢ୧᪉ࡢⰋ࠸Ⅼࢆྲྀࡗࡓᩍ⫱࡜ࡋ࡚ᗙᏛ୰࡟ᐇ⩦࣭ᐇ
㦂ࢆ⧊ࡾ஺ࡐࡿࡇ࡜ࢆ⪃࠼ࡓࠋ 
ࡇࡢ⫼ᬒ࠿ࡽᮏ◊✲࡛ࡣࡑࡢᩍ⫱┠ᶆࢆࠕㄡࡶࡀ㟁Ꮚᅇ㊰ࡀㄞࡵࡿ࣭᭩ࡅࡿ࣭సࢀࡿ࣭ ࢀࡿ࣭グ᠈࡟ṧࡿࠖ࡜ᥖࡆࠊ
ᖹᡂ 22 ᖺᗘࡼࡾࠕ⌮ㄽ࡜ᐇᢏࢆྜࢃࡏࡓࣁ࢖ࣈࣜࢵࢻᩍ⫱㸦┤ὶ⠊ᅖ㸧࡟㛵ࡍࡿ◊✲ࠖࢆ㛤ጞࡋࡓ 1)ࠋ㏻ᖖࡢᗙᏛᤵᴗ
࡛ࡣࠕసࢀࡿ࣭ ࢀࡿࠖࡢ┠ᶆࡣධࢀࡽࢀ࡞࠸ࠋࡋ࠿ࡋࠊࡶࡢ࡙ࡃࡾࡢᐇ㊶⬟ຊࢆ⫱࡚ࡿࡼ࠺࡞ᩍ⫱᪉㔪ࢆᥖࡆࡿᏛᰯ࡛
࠶ࢀࡤᚲ㡲ࡢ┠ᶆ࡛࠶ࡿࠋᮏᩍ⫱ࡢෆᐜࡣᗙᏛ୰࡟㟁Ꮚ㒊ရࡸࢸࢫࢱ࣮ࡸࣈࣞࢵࢻ࣮࣎ࢻ࡞࡝ࢆᏛ⏕඲ဨ࡟ΏࡋࠊᏛ⏕ࡀ
ᡭࢆື࠿ࡋ⪃࠼࡞ࡀࡽ⌮ㄽ࡜ᐇᢏࢆ༙ࠎࡢ᫬㛫࡛⾜࠺࡜࠸࠺ࡶࡢ࡛࠶ࡿ㸦⚾ࡣࡇࢀࢆ⌮ㄽ࡜ᐇᢏࡢࣁ࢖ࣈࣜࢵࢻᩍ⫱࡜࿧
ࢇ࡛࠸ࡿ㸧ࠋࡇࡢᩍ⫱ࡣ᪤࡟ 4 ᖺ㛫㏻ᖺ⛉┠࡛ᐇ㊶ࢆࡋ࡚࠾ࡾࠊࢸࢫࢺ࡟ࡣᐇᢏࡶ࠶ࡿࡓࡵࠊ᭱⤊ⓗ࡟ࡣ඲࡚ࡢᏛ⏕ࡀ┤
ὶࡢ⠊ᅖ࡛࠶ࡿࡀᅇ㊰⤌❧ࡸࢸࢫࢱ࣮࡛ࡢྛ✀ ᐃࡀ࡛ࡁࡿࡼ࠺࡟࡞ࡗ࡚࠸ࡿࠋ 
ࡑࡢᚋࡢㄢ㢟࡜ࡋ࡚ᣲࡆࡽࢀࡓࡢࡀ஺ὶᅇ㊰ࡢ⠊ᅖ࡛࠶ࡿࠋ௒ࡲ࡛ࡣ୍⯡ⓗ࡞ᩍᐊෆ࡛ᩍ⫱ࢆ⾜࠺ࡇ࡜ࢆ๓ᥦ࡜ࡋ࡚࠸
ࡓࡓࡵ㟁ụ࡜ࢸࢫࢱ࣮ࡀ౑࠼ࡿ┤ὶᅇ㊰ࡢ⠊ᅖ࡜࡞ࡗ࡚࠸ࡓࡀࠊ⌧ᅾࡣሙᡤࢆ AC 㟁※ࡀከࡃࡢ⟠ᡤ࠿ࡽᚓࡽࢀࡿࣃࢯࢥ
ࣥᐊ࡟⛣ࡋࠊ⌧ᅾ 4 ᖺ⏕ࡢ㟁ᏊᕤᏛᤵᴗ࡛࢜ࢩࣟࢫࢥ࣮ࣉࡸⓎ᣺ჾࢆ⏝࠸ࡓ஺ὶᅇ㊰⠊ᅖࡢࣁ࢖ࣈࣜࢵࢻᩍ⫱ࢆᐇ㊶୰
㸦2015 ᖺ 4 ᭶㹼10 ᭶㸧࡛࠶ࡿࠋ㐣ཤࡢ◊✲ࢆࡳ࡚ࡶᗙᏛ୰࡟ᐇᢏࢆከࡃྲྀࡾධࢀࡿᩍ⫱◊✲ㄽᩥࡣࡲࡔᑡ࡞࠸ࠋࡇࢀࡣ
஺ὶᅇ㊰ࡢᐇ㦂࡟୙ྍḞ࡞࢜ࢩࣟࢫࢥ࣮ࣉ࣭Ⓨ᣺ჾ࣭┤ὶ㟁※࣭ࢸࢫࢱ࣮ࡣᐇ㦂࣭ᐇ⩦ࡢඹ⏝タഛ࡜ࡋ࡚ᥞ࠼ࡿࡶࡢ࡛ࠊ
ᗙᏛ࡛฼⏝ࡍࡿ࢖࣓࣮ࢪࡀ࡞ࡃࠊୟࡘᣦᑟయไ࡬ࡢ୙Ᏻࡸ㐨ලࡢ⥔ᣢ⟶⌮ၥ㢟࡞࡝ࡀ୍ᅉࡋ࡚࠸ࡿ࡜᥎ ࡋ࡚࠸ࡿࠋࡋ࠿
ࡋ᫖௒ࡢ㟁Ꮚ㛵ಀࡢ ᐃჾ࣭㟁※ࡣ㠀ᖖ࡟Ᏻ౯࡛ධᡭᛶࡶࡼࡃࠊࡲࡉ࡟ 1 ྡ 1 ᐇ㦂ࢭࢵࢺࡀᐇ⌧ྍ⬟࡞᫬௦࡜࡞ࡗ࡚࠸
ࡿࠋࡲࡓࡇࡢࣁ࢖ࣈࣜࢵࢻᩍ⫱ࡣ 1 ྡࡢᩍဨࡀ 1 ࢥ࣐ࡢᗙᏛ᫬㛫࡛ᐇ⌧ࡀྍ⬟࡛࠶ࡿࡇ࡜࠿ࡽࠊᐇ㦂࣭ᐇ⩦௨እ࡛ᗙᏛ
୰࡟ᐇᢏࢆከࡃྲྀࡾධࢀࡓ࠸࡜࠸࠺኱Ꮫ࣭㧗ᑓ࣭㧗ᰯ࣭ᕤᴗ㧗ᰯ࡛ࡶᐇ᪋࡛ࡁࡿỗ⏝ᛶࡢ࠶ࡿᩍ⫱ᡭἲ࡛࠶ࡿ࡜⪃࠼࡚࠸
ࡿࠋ 
ᮏ✏࡛ࡣ஺ὶᅇ㊰⠊ᅖࡢࣁ࢖ࣈࣜࢵࢻᩍ⫱ࡢᩍ⫱ᡭἲࢆグ㏙ࡍࡿ࡜࡜ࡶ࡟⌧ᅾࡲ࡛ࡢᩍ⫱ᐇ㊶⤖ᯝࢆ୰㛫ሗ࿌࡜ࡋ࡚
ࡲ࡜ࡵࡓࡶࡢ࡛࠶ࡿࠋ 
 
 
 
 
 
 
1)ᮾி㒔❧⏘ᴗᢏ⾡㧗➼ᑓ㛛Ꮫ ᰯ ࡶࡢ࡙ࡃࡾᕤᏛ⛉㸪⯟✵ᏱᐂᕤᏛࢥ࣮ࢫ 
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㸰㸬஺ὶᅇ㊰⠊ᅖࡢࣁ࢖ࣈࣜࢵࢻᩍ⫱ࡢ᪉ྥᛶ 
 
 ஺ὶᅇ㊰ࡣ୍⯡ⓗ࡟ RLC ┤ิᅇ㊰ࢆ୰ᚰ࡜ࡋ࡚ᣦᑟࡍࡿሙྜࡀከ࠸ࠋ஺ὶᅇ㊰ࢆᣦᑟࡍࡿ࡟ࡣ࠸ࡃࡘ࠿ࡢࣁ࣮ࢻࣝࡀ
࠶ࡿࡇ࡜ࡀᤵᴗᒚಟᚋࡢᏛ⏕࢔ࣥࢣ࣮ࢺ࠿ࡽࢃ࠿ࡗ࡚࠸ࡿࠋ౛࡜ࡋ࡚ࠕṇᘻἼᙧ࣭࣋ࢡࢺ࣭ࣝ」⣲ᩘ࣭㟁☢Ẽ࡞࡝ᛴ࡟㞴
ࡋࡃ࡞ࡿࠖࠋࠕ࢖ࣥࣆ࣮ࢲࣥࢫࡢ࢖࣓࣮ࢪࡀࡐࢇࡐࢇࢃ࠿࡞࠸ࠖࠋࠕ୕┦஺ὶࡀࡼࡃࢃ࠿ࡽ࡞࠸ࠖࠋ ࡞࡝ࡢពぢࡀᩘከࡃ࠶ࡗ
ࡓࠋࡇࢀࡽࡢពぢ࠿ࡽᚑ᮶࠶ࡿᐇ⩦࣭ᐇ㦂ࡢ᫬㛫࡛ࡣ༑ศ࡛ࡣ࡞ࡃࠊ⌮ㄽ୰ᚰࡢᗙᏛ࡛ࡣఏ࠼ࡁࢀ࡞࠸ࡇ࡜ࡀከࡃᏑᅾࡍ
ࡿ࡜⪃࠼ࡓࠋ 
ࡇ࠺ࡋࡓࡇ࡜࠿ࡽᮏᩍ⫱ࡢ᪉ྥᛶࡣ஺ὶᅇ㊰࡟㛵ಀࡋࡓṇᘻἼᙧ࣭࣋ࢡࢺ࣭ࣝ」⣲ᩘ࣭㟁☢Ẽ࡞࡝ᐇᢏయ㦂࡛ࡁࡿ⎔ቃ
ࢆ⏝ពࡋࠊࡑࢀ࡟ྜࢃࡏࡓᣦᑟ᭩ࢆసᡂࡍࡿࡇ࡜࡟ࡋࡓࠋ 
 
㸯㸬࢜ࢩࣟࢫࢥ࣮ࣉ࣭Ⓨ᣺ჾ࣭┤ὶ㟁※ࢆ 2 ྡ 1 ࢭࢵࢺ࡛⏝ព 
㸰㸬஺ὶᅇ㊰⣔ࡢ㟁Ꮚ㒊ရ㸦ࢥ࢖࣭ࣝࢥࣥࢹࣥࢧ࣭ࢲ࢖࣮࢜ࢻ࡞࡝㸧ࡢ⏝ព 
㸱㸬Excel ࢯࣇࢺ࡛஺ὶᅇ㊰⣔ィ⟬ࢆࡍࡿࡓࡵࣃࢯࢥࣥࢆ⏝ព 
㸲㸬஺ὶᅇ㊰⣔ࡢไᚚࢆ⾜࠺࡜ࡁ࡟Ⰻࡃฟ࡚ࡃࡿ࣐࢖ࢥࣥࡢ⏝ព 
 
ḟ࡟ᤵᴗෆᐜ࡜ᐇᢏෆᐜࡢ᳨ウࢆ⾜ࡗࡓ୍ࠋ ⯡࡟ᐇ㦂࣭ᐇ⩦ࡢ᫬㛫☜ಖࡣ࣒࢝ࣜ࢟ࣗࣛࡢ㛵ಀ࠿ࡽ㝈ࡽࢀࡿࡓࡵྛࠊ Ꮫ
ᰯࡢᐇ㦂ࡢࢥࣥࢸࣥࢶࡣࡑ࠺ከࡃࡣ☜ಖ࡛ࡁ࡞࠸ࠋࡴࡋࢁ▷᫬㛫࡛⤊ࢃࡿࡼ࠺࡞ᐇ㦂ࡣ౛࠼Ⰻ࠸ᐇ㦂ෆᐜ࡛࠶ࡗ࡚ࡶ㑅ᢥ
⫥࠿ࡽ㝖እࡉࢀࡿഴྥ࡟࠶ࡿࠋࡇࡢ▷᫬㛫࡛⤊ࢃࡿᐇ㦂ࡇࡑࠊᮏࣁ࢖ࣈࣜࢵࢻᩍ⫱࡟ධࢀࡓ࠸ࢥࣥࢸࣥࢶ࡛࠶ࡿࠋᮏᩍ⫱
࡛ࡣ㏻ᖖࡢ RLC ┤ิᅇ㊰࡞࡝࡜⧊ࡾ஺ࡐ࡚ࠊࡇࡢࠕ▷࠸ᐇ㦂ࠖࢆከࡃධࢀࡿࡇ࡜࡟ࡋࡓࠋ 
 ḟ࡟せồࡉࢀࡿᤵᴗ⎔ቃ࣭ᐇᢏ㐨ලࢆㄝ᫂ࡍࡿࠋᮏᩍ⫱ࢆᐇ᪋ࡍࡿሙᡤࡣᩍᐊ࡛ࡣࢥࣥࢭࣥࢺࡢ㛵ಀ࠿ࡽ୙ྍ⬟࡛࠶ࡿ
ࡓࡵࠊࣃࢯࢥࣥࡀ 1 ࢡࣛࢫศ࠶ࡿᩍᐊ࡛⾜࠺ࡇ࡜࡜ࡋࡓࠋࡇࡢ୰࡟࢜ࢩࣟࢫࢥ࣮ࣉࡸⓎ᣺ჾ࡞࡝ࢆ཰⣡ࡍࡿᲴࡀᚲせ࡛
࠶ࡿࠋࡲࡓࣃࢯࢥࣥࡀ࠶ࡿᮘ࡟ࡣ 6 ࡘ✰ࢱࢵࣉࢥࣥࢭࣥࢺࡢᖖタࡀᚲせ࡛࠶ࡿࠋᩍဨ⏝࡟ࡣࣉࣟࢪ࢙ࢡࢱࡀ࠶ࢀࡤᤵᴗ
ࡀྍ⬟ࡔࡀࠊᡭඖࢆ᧜ᙳࡍࡿࣅࢹ࣓࢜࢝ࣛࡀ࠶ࡿ࡜࢜ࢩࣟࢫࢥ࣮ࣉࡢ᧯సᣦᑟ࡞࡝࡟౽฼࡛࠶ࡿࠋࣃࢯࢥࣥෆ㒊࡟ࡣ୍㒊
ࡔࡀ Excel ࢯࣇࢺ࡛ࡢ⌮ㄽィ⟬ࡶ⾜࠺ࡓࡵࣃࢯࢥࣥ࡟ Office ࡀධࡗ࡚࠸ࡿ࡜ࡼ࠸ࠋ࢜ࢩࣟࢫࢥ࣮ࣉࡣ 1 ୓෇ࢆษࡿࣁࣥ
ࢹ࢕࣮ࢱ࢖ࣉࡢࡶࡢࡶ࠶ࡗࡓࡀࠊࡼࡾ఍♫࣭◊✲ᐊ࡟࠶ࡿ⎔ቃ࡟㏆࠸ࡶࡢ࡜ࡋ࡚㏻ᖖࡢ༟ୖࢱ࢖ࣉ㸦3 ୓෇ྎ㸧࡜ࡋࡓࠋ
Ⓨ᣺ჾࡣ᭱኱ 200kHz ࡢ࿘Ἴᩘ࡛Ⓨ᣺࡛ࡁࡿ≀ࢆ㉎ධࠋ┤ὶ㟁※ࡣ༙ศ⮬స࡛ 0.8V㹼5.5V ࡲ࡛ 1A ฟຊ࡛ࡁࡿᅇ㊰ࢆ㉎
ධࡋࠊࡑࡇ࡟㟁ᅽィࢆ௜ࡅࢣ࣮ࢫ࡟ධࢀࡓࡶࡢ࡛࠶ࡿࠋࡲࡓ࣐࢖ࢥࣥࡶ༙ศࡣ⮬సࡔࡀṇつရࡢ Arduino ᇶᯈ࡜஫᥮ᛶ
ࢆᣢࡘᇶᯈࢆᤵᴗ࡛⏝࠸ࡓୖࠋ グ 4 Ⅼࢆ 1 ࡘࡢᐇ㦂ࢭࢵࢺ࡜ࡋࠊࡑࡢ㈝⏝⥲㢠ࡣ 5 ୓෇௨ෆ࡜࡞ࡗ࡚࠸ࡿ㸦ᅗ 2-1, 2-2㸧ࠋ 
⥆࠸࡚ࠊᮏᩍ⫱ࢆᐇ㊶ࡍࡿ⌧ᅾࡢ⯟✵ᏱᐂᕤᏛࢥ࣮ࢫࡢ㟁Ẽ⣔ᒚಟ≧ἣࢆㄝ᫂ࡍࡿࠋᙜࢥ࣮ࢫࡣᶵᲔ⣔⛉┠ࡀ 9 ๭࡯
࡝࡛࠶ࡾ㟁Ẽ࣭᝟ሗ⛉┠ࡣᑡ࡞࠸ࡀࠊ1 ᖺᇶ♏㟁ẼᕤᏛ㸦༙ᮇ⛉┠㸧࡛ࡣ࣮࣒࢜ࡢἲ๎ࢆ୰ᚰ࡟⩦ᚓࡋ࡚࠸ࡿࠋ2 ᖺ⏕࡟
㟁Ẽ⣔⛉┠ࡣ࡞ࡃࠊ3 ᖺ⏕ࡢ㟁ẼᕤᏛ࡛ᮏᩍ⫱ᡭἲ࡟ࡼࡗ࡚⡆༢࡞┤ὶᅇ㊰ࡢ⌮ㄽࡸࣈࣞࢵࢻ࣮࣎ࢻ࡟ࡼࡿᅇ㊰⤌❧ࠊࢸ
ࢫࢱ࣮࡟ࡼࡿ ᐃࡣ⾜ࡗ࡚࠸ࡿࠋᮏ✏࡛ㄝ᫂ࡋ࡚࠸ࡿᩍ⫱ෆᐜࡣࡑࡢḟẁ㝵ࡢ 4 ᖺ⏕㟁ᏊᕤᏛࡢ⛉┠㸦㏻ᖺᚲ㡲⛉┠࣭
ᗙᏛ㸧࡛ᐇ㊶ࡍࡿࠋ 
ୖグࡢ᳨ウ࡛ᚓࡓ᪉ྥᛶࢆ⤫ྜࡋࠊỴᐃࡋࡓᤵᴗෆᐜ࡜ᐇᢏ㐨ලࣜࢫࢺࢆ⾲ 2-1,2-2 ࡟♧ࡍࠋ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ᅗ 2-1 Ꮫ⏕ࡓࡕ࡟㓄ᕸࡍࡿᐇ㦂ࢭࢵࢺ ᅗ 2-2 Arduino ࣐࢖ࢥࣥᇶᯈ 
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⾲ 2-1 ┤ὶᅇ㊰⣔࠾ࡼࡧ஺ὶᅇ㊰⣔ࣁ࢖ࣈࣜࢵࢻᤵᴗࡢෆᐜ 
┤ὶᅇ㊰⣔ࣁ࢖ࣈࣜࢵࢻᤵᴗ 
㸦๓ᅇ◊✲㸧 
ͤ3 ᖺ㟁ẼᕤᏛࡢᤵᴗ࡛⌧ᅾᐇ᪋୰㸦4 ᖺ┠㸧 
஺ὶᅇ㊰⣔ࣁ࢖ࣈࣜࢵࢻᤵᴗ 
㸦௒ᅇ◊✲㸧 
ͤ4 ᖺ㟁ᏊᕤᏛࡢᤵᴗ࡛⌧ᅾᐇ᪋୰㸦0 ᖺ┠㸧 
ŏグྕࡢࢸ࣮࣐ࡣᐇᢏ࡛࢜ࢩࣟ࡜Ⓨ᣺ჾ౑⏝ 
┤ิᅇ㊰ 
୪ิᅇ㊰ 
᢬ᢠศᅽᅇ㊰ 
᢬ᢠศὶᅇ㊰ 
ࢫ࢖ࢵࢳᅇ㊰ 
Ⓨග LED ࡜㟁ὶไ㝈⏝᢬ᢠタィ 
㟁ụෆ㒊᢬ᢠ ᐃ࡜⌮ㄽィ⟬ 
᢬ᢠࡢ⪏㟁ຊタィ 
ྍኚ᢬ᢠ㸩LED㸩᢬ᢠ 
ࢱࢡࢺࢫ࢖ࢵࢳ㸩LED㸩᢬ᢠ 
DC ࣮ࣔࢱ㸩᢬ᢠ 
ࣉࣝ࢔ࢵࣉࠊࣉࣝࢲ࢘ࣥ᢬ᢠ 
୕➃Ꮚࣞࢠ࣮ࣗࣞࢱᅇ㊰ 
ࣟࢪࢵࢡ IC㸦AND,OR,NOR㸧 
ࢺࣛࣥࢪࢫࢱ㸦㟁ὶቑᖜࡢࡳ㸧 
MOSFET㸦㟁ὶቑᖜࡢࡳ㸧 
ࣛࢵࢳゎ㝖௜ࡁࣛࢵࢳᅇ㊰ 
࢜࣌࢔ࣥࣉ㸦㠀཯㌿ቑᖜࡢࡳ㸧 
ࢥࣥࣃ࣮ࣞࢱ㟁ᅽุู 
ࢧ࣮࣑ࢫࢱࢭࣥࢧືసᅇ㊰ 
RLC ྛ࿘Ἴᩘ≉ᛶ 
ಖㆤᅇ㊰ 
ᅇ㊰ᅗグ㏙ 
⤌ࡳྜࢃࡏᅇ㊰ 
ŏ࢜ࢩࣟࢫࢥ࣮ࣉࡢ౑࠸᪉ 
ŏⓎ᣺ჾࡢ౑࠸᪉ 
ŏ┤ὶ㟁※㸦⮬స㸧ࡢ౑࠸᪉ 
Arduino ࣐࢖ࢥࣥ౑࠸᪉ 
ŏ࣐࢖ࢥࣥ㸩LED Ⅼ⁛ 
ŏ࣐࢖ࢥࣥ㸩ࢫ࢖ࢵࢳ㸩LED 
ŏ࣐࢖ࢥࣥ㸩↷ᗘࢭࣥࢧ㸩A/D ኚ᥮㸩LED 
ŏ࣐࢖ࢥࣥ㸩ࢧ࣮࣮࣎ࣔࢱ㸩㊥㞳ࢭࣥࢧ 
ŏ㟁☢Ẽ㸦☢⏺ࠊ㟁⏺ࡢᇶ♏ࡢࡳ㸧 
ŏRࠊLࠊC ┤ิᅇ㊰࡜୪ิᅇ㊰ 
」⣲ᖹ㠃ࢆ⏝࠸ࡓ RLC ᅇ㊰≉ᛶࡢゎἲ 
ŏ୕┦஺ὶ࣭ᅇ㌿☢⏺ 
ŏ㐣Ώ⌧㇟㸦ࢥࣥࢹࣥࢧ඘ᨺ㟁≉ᛶ࠾ࡼࡧࢥ࢖ࣝ㉳㟁ᅽ㸧 
ŏRC ࣇ࢕ࣝࢱᅇ㊰ 
ŏLC ࣇ࢕ࣝࢱᅇ㊰ 
BS ࢔ࣥࢸࢼ㟁※౪⤥ 
ŏప࿘Ἴቑᖜᅇ㊰㸦ࢺࣛࣥࢪࢫࢱ౑⏝㸧 
཯㌿ቑᖜᅇ㊰ 
㠀཯㌿ቑᖜᅇ㊰ 
ᕪືቑᖜᅇ㊰࠾ࡼࡧࣈࣜࢵࢪᅇ㊰ 
DC/DC ࢥࣥࣂ࣮ࢱືసཎ⌮ 
ᐃ㟁ᅽᅇ㊰ 
ᐃ㟁ὶᅇ㊰ 
ŏᩚὶᅇ㊰ 
 
 
⾲ 2-2 ᐇᢏᶵჾ㺃㒊ရࣜࢫࢺ㸦┤ὶ࣭஺ὶᅇ㊰㸧 
3 ᖺ㟁ẼᕤᏛࡢ⛉┠࡛౑
⏝ࡋࡓᐇᢏ㒊ရ㸦┤ὶᅇ
㊰⠊ᅖ㸧 
ࣈࣞࢵࢻ࣮࣎ࢻ࠾ࡼࡧ㓄⥺ 
ࢺࣛࣥࢪࢫࢱ࣭FET 
࢜࣌࢔ࣥࣉ࣭ࢥࣥࣃ࣮ࣞࢱ 
ࣟࢪࢵࢡ IC㸦AND,OR,NOT㸧 
ࢲ࢖࣮࢜ࢻࠊLED 
ྛ✀᢬ᢠࠊྛ✀ࢥࣥࢹࣥࢧ 
DC ࣮ࣔࢱ 
㟁ụࢫࢼࢵࣉ࣭࣡ࢽཱྀࢡࣜࢵࣉ 
2 ḟ㟁ụ(Ni-MH, 7.2V) 
ࢸࢫࢱ࣮MAS838 
㒊ရࢣ࣮ࢫ 䈜ࢸࢫࢱ࣮࡜㟁ụ㝖ࡃୖグ㒊ရࡣࡍ࡭࡚ࢣ࣮ࢫ࡟཰⣡ 
4 ᖺ㟁ᏊᕤᏛࡢ⛉┠࡛౑
⏝ࡋࡓᐇᢏ㒊ရ㸦஺ὶᅇ
㊰⠊ᅖ㸧 
࢜ࢩࣟࢫࢥ࣮ࣉ(PDS-5022)  
Ⓨ᣺ჾ(FG085) 
┤ὶ㟁※㸦⮬స㸧 
࢖ࣥࢲࢡࢱ 100mH 
ᡭᅇࡋ඘㟁ჾ㸦୕┦஺ὶ㸧 
DC 㟁※ࣉࣛࢢᇶᯈ 
USB ࢣ࣮ࣈࣝ 
࣐࢖ࢼࢫࢻࣛ࢖ࣂ࣮ 
ͤୖグࠊ┤ὶᅇ㊰⠊ᅖࡢ㟁Ꮚ㒊ရࡶ౑⏝ࡍࡿࡇ࡜ࡀ࠶ࡿࠋ 
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㸱㸬஺ὶᅇ㊰࡟㛵ࡍࡿࣁ࢖ࣈࣜࢵࢻᩍ⫱ᡭἲ࡜ᐇᢏタഛࡢ⥔ᣢ 
 
 ࣁ࢖ࣈࣜࢵࢻᩍ⫱ࡣᅗ 3-1 ࡢࡼ࠺࡟⌮ㄽ࡜₇⩦ၥ㢟ࡢ㛫࡟ᐇᢏࡀධࡿࠋᩍဨഃࡢ⌮ㄽㄝ᫂ࡣᚑ᮶㏻ࡾࡢ㈨ᩱࢆ⏝࠸ࡿ
ࡇ࡜ࡀ࡛ࡁࡿࡀ୍ࠊ 㒊ᐇᢏࡢ㛵ಀ࠿ࡽࡑࡢ๓ᚋࡢኚ᭦ࡢࡳᨵゞࡍࡿᚲせࡀ࠶ࡿࠋᤵᴗࡢࢫࢱࣥࢫࡣ⌮ㄽ࡛ࡶᐇᢏ࡛ࡶ⪃࠼
ࡿᤵᴗ࡜࡞ࡗ࡚࠸ࡿࠋᤵᴗ୰ၥ㢟ࢆฟࡍ࡜ࡁࡣ 2 ே 1 ⤌࡛ 3㹼5 ศ㛫ࡢゎ⟅ࢆฟࡍࡲ࡛ࡢ᫬㛫ࢆタࡅ࡚࠸ࡿࠋゎ⟅ࡋ࡚ࡶ
ࡽ࠺࡜ࡁࡣ↓సⅭ࡟ᩍဨ࠿ࡽゎ⟅ࡍࡿࢳ࣮࣒ࢆᣦྡࡍࡿࡸࡾ᪉ࢆ࡜ࡗ࡚࠸ࡿࠋḟ࡟ྛ✀ᣦᑟෆᐜࡢᡭ㡰ࢆ⾲ 3-1 ࡟♧ࡍࠋ 
ᤵᴗᙜึࡣ࢜ࢩࣟࢫࢥ࣮ࣉࡸⓎ᣺ჾ࣭┤ὶ㟁※࣭࣐࢖ࢥࣥࢆ඲⤌࡟㓄ᕸࡋࠊࡑࡢ౑⏝᪉ἲࢆᡭඖ࣓࡛࢝ࣛࣉࣟࢪ࢙ࢡࢱ
࡟ᢞᙳࡋ࡞ࡀࡽㄝ᫂ࡋ࡚࠸ࡃࠋ஺ὶᅇ㊰ࡢ⌮ゎ࡟ᚲせ࡞࢜ࢩࣟࢫࢥ࣮ࣉࡸⓎ᣺ჾࢆᢅ࠺ᶵ఍ࡣ 1 ࡘࡢᗙᏛ࡛ᖺ㛫 30 ᅇᤵ
ᴗࡀ࠶ࡿ୰࡛༙ศࡢ᫬㛫ࢆ༨ࡵ࡚࠾ࡾࠊࡑࡢ౑⏝㢖ᗘࡣᐇ㦂࣭ᐇ⩦࡟ࡶຎࡽ࡞࠸ࠋᖺ㛫ࢆ㏻ࡌ࡚ 2 ᅇࡢ୰ 1 ᅇࡢ๭ྜ࡛
࢜ࢩࣟࡀᤵᴗ࡟ฟ࡚ࡃࢀࡤᐇ㦂࣭ᐇ⩦࡜࠸࠺ᩍ⫱᪉ἲࡼࡾࡶ㛗ࡃグ᠈࡟ᐃ╔ࡉࢀࡿ࡜᥎ ࡋ࡚࠸ࡿࠋ࣐࢖ࢥࣥࡶᣦᑟ⠊ᅖ
࡜ࡋ࡚ධࢀࡓࡢࡣ㟁ᏊᕤᏛ࡛ࡼࡃ౑ࢃࢀࡿ PWM ἼᙧࡸࣃࣝࢫἼࡢฟຊ※࡜ࡋ࡚⤂௓ࡍࡿ┠ⓗࡀᙉ࠸ࠋࡲࡓ༞ᴗ◊✲࡛
ࡶ࣐࢖ࢥࣥࡣከ⏝ࡉࢀࡿࡓࡵᑟධ࡟㋃ࡳษࡗࡓࠋࡋ࠿ࡋ࣐࢖ࢥࣥࡣ C ゝㄒࣉࣟࢢ࣒ࣛࡢㄝ᫂ࡶᚲせ࡛࠶ࡾࠊ࠶ࡲࡾ⠊ᅖ
ࢆᗈࡆࡿ࡜ 1 ⛉┠࡟཰ࡲࡽ࡞࠸ࡓࡵࠊࢧࣥࣉࣝࣉࣟࢢ࣒ࣛࢆᙜึ࠿ࡽᥦ౪ࡍࡿ࡞࡝ࡋ࡚ᤵᴗ᫬㛫ࡢ▷⦰ࢆ⾜ࡗ࡚࠸ࡿࠋ
࣐࢖ࢥࣥࡢᣦᑟ⠊ᅖࡣ I/O ไᚚࠊA/D ኚ᥮ࠊPWM ฟຊ࡛࠶ࡿ㸦ᅗ 3-2㸧ࠋ 
RLC ᅇ㊰ࡸ㐣Ώ⌧㇟ࡢᐇᢏࡣ୍⯡ⓗ࡞ᐇ㦂࣭ᐇ⩦࡛⾜࠺ࡼ࠺࡞ෆᐜࢆ 3 㐌࠿ࡅ࡚ᩍ࠼ࡿࠋ୕┦஺ὶࡣᡭᅇࡋ඘㟁ჾࢆ
ศゎࡋࠊ୕┦஺ὶ࣮ࣔࢱ࠿ࡽ㓄⥺ࢆฟࡍࡇ࡜࡛ࣈࣞࢵࢻ࣮࣎ࢻୖ࡟ Y ⤖⥺ࡍࡿࡇ࡜ࡀ࡛ࡁࡿࠋ࢜ࢩࣟࢫࢥ࣮ࣉࡣ 2ch ྠ
᫬࡟ࡋ࠿ぢࡽࢀ࡞࠸ࡀ᥋⥆᪉ἲࢆ 2 ࣃࢱ࣮ࣥኚ࠼ࡿࡇ࡜࡛୕┦஺ὶἼᙧࡀほ ࡛ࡁࡿࡼ࠺࡟ᕤኵࡋࡓ(ᅗ 3-3)ࠋ㟁☢Ẽ⠊
ᅖ࡛ࡣࢥ࢖ࣝࡢ㏫㉳㟁ຊࡢㄝ᫂ࢆᅗ 3-4 ࡢᅇ㊰ᅗࢆྛ⮬࡛⤌❧࡚ࢆࡋࠊ࢜ࢩࣟࢫࢥ࣮ࣉ࡛㏫㉳㟁ຊࢆ☜ㄆࡍࡿࡇ࡜ࡶ⾜࠺ࠋ
ࡲࡓ⌮ㄽㄝ᫂࡟ࡣ Excel ⾲ィ⟬ࡶά⏝ࡋ࡚࠸ࡿࠋࡇࡢࣁ࢖ࣈࣜࢵࢻᩍ⫱࡛⏝ពࡋࡓᩘᘧࡣࡍ࡭࡚ Excel ࢯࣇࢺ࡛ィ⟬࡛ࡁ
ࡿ࡜࠸࠺ࡇ࡜ࢆᏛ⏕࡟♧ࡋࡘࡘࠊ୍㒊ࡢ⌮ㄽィ⟬㸦RLC ┤ิᅇ㊰࡞࡝㸧ࢆᏛ⏕ࡽ࡟ࡉࡏ࡚࠸ࡿ㸦ᅗ 3-5㸧ࠋ 
ᤵᴗホ౯ࡢ᪉ἲࡣᖺ 3㹼4 ᅇࡢᐃᮇࢸࢫࢺࡢ⤖ᯝ࡜ᤵᴗែᗘ࠾ࡼࡧㄢ㢟࡛ホ౯ࡍࡿࠋ➹グ࡜ᐇᢏࡢ๭ྜࡣ 7:3 ࡛ฟ㢟ࡉ
ࢀࡿࠋᐇᢏࡢၥ㢟ࡣᅇ㊰ᅗࡀ୚࠼ࡽࢀࠊࡑࢀࢆ⤌❧࡚ࠊ࢜ࢩࣟࢫࢥ࣮ࣉࡸⓎ᣺ჾ࡛ ᐃࢆ⾜࠸ࠊࡑࡢ ᐃ⤖ᯝࢆゎ⟅࡟᭩
ࡃࡇ࡜࡟࡞ࡗ࡚࠸ࡿࠋࢸࢫࢺࡣᐇ㦂ࢭࢵࢺ 1 ࡘ࡟ᑐࡋ 1 ྡࠋ23 ࢭࢵࢺࡢᐇ㦂ࢭࢵࢺࡀ࠶ࡿࡓࡵࠊ30 ศ㛫ࡢࢸࢫࢺ࡛ࠊ࠾
ࡼࡑ 60 ศ࡛ࢡࣛࢫ඲ဨࡀᐇᢏࢆ⤊஢ࡍࡿࠋ 
ᐇᢏタഛࡢ⥔ᣢ⟶⌮ࡣḟࡢࡼ࠺࡟⪃࠼࡚࠾ࡃᚲせࡀ࠶ࡿࠋ࢜ࢩࣟࢫࢥ࣮ࣉࡣึᮇ୙Ⰻࡸⴠୗ◚ᦆ࡞࡝࡛ᖺ㛫 1㹼2 ྎࡢ
ᨾ㞀ࡀ⪃࠼ࡽࢀࡿࠋⓎ᣺ჾࡣ▐㛫ⓗ࡞㧗㟁ᅽࡀ࠿ࡅࡽࢀࡿᤵᴗෆᐜ࡟࡞ࡗ࡚࠸࡞࠸ࡀࠊࡇࢀࡶ 1㹼2 ྎࡢᨾ㞀ࢆ᝿ᐃࠋ┤
ὶ㟁※ࡣ㏫㟁ᅽ࣭▷⤡࡞࡝࡟ࡼࡿ◚ᦆࡣⓎ⏕ࡋ࡚࠸࡞࠸ࡀࡇࢀࡶ 1㹼2 ྎࡢᨾ㞀ࢆ᝿ᐃࡍࢀࡤࡼ࠸ࠋࡼࡃ◚ᦆࡀ࠶ࡿ࢜ࢩ
ࣟࡢࣉ࣮ࣟࣈࡔࡀᤵᴗᙜึ࡟ࠕࣉ࣮ࣟࣈࡢ㓄⥺ࡣ㧥ࡢẟ࡯࡝ࡢ㓄⥺ࡔ࠿ࡽษࢀࡸࡍ࠸ࠋỴࡋ࡚⦡ࡽ࡞࠸࡛ࡸࡉࡋࡃ୸ࡵ࡚
཰⣡ࡋ࡚ୗࡉ࠸ࠖࠋ ࡜ゝ࠼ࡤࠊ◚ᦆࡣ 1 ᮏࡶ࡞࠸ࠋᐇ㦂ࢭࢵࢺࡣከᑡవ๫࡟ྎᩘࡀᚲ㡲࡛࠶ࡿࡀ⥔ᣢ㈝ࡣ᭱ᝏ࡛ࡶᖺ㛫 5
㹼6 ୓෇࠶ࢀࡤẖᖺࡢ㐠⏝࡟ᨭ㞀ࡣฟ࡞࠸ࠋ 
 
  
 
 
 
 
 
 
 
 
 
 
 
ᅗ 3-1 ᗙᏛ࡜ᐇᢏࡢࣁ࢖ࣈࣜࢵࢻᩍ⫱ᡭἲ 
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⾲ 3-1 ࣁ࢖ࣈࣜࢵࢻᤵᴗࡢෆᐜ㸦ŏࡣ࢜ࢩࣟࡸⓎ᣺ჾ฼⏝㸧 
␒ྕ ᣦᑟ㡯┠ ᣦᑟᡭ㡰 
1 ŏ࢜ࢩࣟࢫࢥ࣮ࣉࡢ౑࠸᪉ ձࣉ࣮ࣟࣈࢭࣥࢧ࡜ GND ➃Ꮚࡢㄝ᫂ࠋղ㟁఩ᕪ ᐃࠋճࣉ࣮ࣟࣈࢳ࢙ࢵࢡࠋ
մ㟁ᅽ࣭᫬㛫ࣞࣥࢪࠋյࢺࣜ࢞ࠋնྛ✀⮬ື࣭ᡭື ᐃ࣮ࣔࢻࡢㄝ᫂ 
2 ŏⓎ᣺ჾࡢ౑࠸᪉ ձⓎ᣺ჾ࡜ࡣ㸽ࠋղฟຊ➃Ꮚ࡜ GND ➃Ꮚࠋճ▷⤡᫬ࡢᣲືࠋմ࿘Ἴᩘ࣭㟁
ᅽ࣭DC ࣞ࣋ࣝࡢኚ᭦ࡢ௙᪉ࠋյἼᙧኚ᭦ࡢ᪉ἲ 
ͤⓎ᣺ჾࡢฟຊࢆぢࡿࡓࡵ࢜ࢩࣟ౑⏝ࠋ 
3 ŏ┤ὶ㟁※㸦⮬స㸧ࡢ౑࠸᪉ ձ㟁※࢔ࢲࣉࢱ᥋⥆ࠋղ࣐࢖ࢼࢫࢻࣛ࢖ࣂ࣮࡛㟁ᅽタᐃ㸦0.8V㹼5.5V㸧 
ͤ┤ὶ㟁※ࡢฟຊ㟁ᅽࢆぢࡿࡓࡵ࢜ࢩࣟ౑⏝ࠋ 
4 Arduino ࣐࢖ࢥࣥ౑࠸᪉ ձ࣐࢖ࢥࣥࢆࣃࢯࢥࣥ࡟ USB ᥋⥆ࠋղ⤫ྜ㛤Ⓨࢯࣇࢺࡢ౑࠸᪉ࢆㄝ᫂ࠋճ
ࢧࣥࣉࣝࣉࣟࢢ࣒ࣛࡣඹ᭷ࣇ࢛ࣝࢲ⤒⏤࡛㓄ᕸࠋ 
5 ŏ࣐࢖ࢥࣥ㸩LED Ⅼ⁛ ձᅇ㊰⤌❧ࠋղࢧࣥࣉࣝࣉࣟࢢ࣒ࣛ㓄ᕸࠋճືస☜ㄆࠋմⅬ⁛ࡢ㏿ᗘኚ᭦ࠋ
յ࣐࢖ࢥࣥฟຊ➃Ꮚࡢኚ᭦ 
࣐ͤ࢖ࢥࣥഃ㟁ᅽฟຊ➃Ꮚࢆぢࡿࡓࡵ࢜ࢩࣟ౑⏝㸦ࣃࣝࢫἼᙧ㸧ࠋ 
6 ŏ࣐࢖ࢥࣥ㸩ࢫ࢖ࢵࢳ㸩
LED 
ձᅇ㊰⤌❧ࠋղࢧࣥࣉࣝࣉࣟࢢ࣒ࣛ㓄ᕸࠋճືస☜ㄆࠋ 
࣐ͤ࢖ࢥࣥഃ㟁ᅽධฟຊ➃Ꮚࢆぢࡿࡓࡵ࢜ࢩࣟ౑⏝ࠋ 
7 ŏ࣐࢖ࢥࣥ㸩↷ᗘࢭࣥࢧ㸩
A/D ኚ᥮㸩LED 
ձᅇ㊰⤌❧ࠋղ࢜ࢩ࡛ࣟ↷ᗘࢭࣥࢧࡢࢭࣥࢧ㒊ࢆᣦ࡛ Close ࡋࡓࡾ Open ࡟
ࡋࡓࡾࡋ࡚ࢭࣥࢧᅇ㊰ࡢฟຊࡀኚ໬ࡍࡿࡇ࡜ࢆ☜ㄆࠋղࢧࣥࣉࣝࣉࣟࢢ࣒ࣛ
㓄ᕸࠋճືస☜ㄆࠋ 
࣐ͤ࢖ࢥࣥഃ㟁ᅽධฟຊ➃Ꮚࢆぢࡿࡓࡵ࢜ࢩࣟ౑⏝ࠋ 
8 ŏ࣐࢖ࢥࣥ㸩ࢧ࣮࣮࣎ࣔࢱ
㸩㊥㞳ࢭࣥࢧ 
ձᅇ㊰⤌❧ࠋղࢧࣥࣉࣝࣉࣟࢢ࣒ࣛ㓄ᕸࠋճືస☜ㄆࠋ 
࣐ͤ࢖ࢥࣥഃ࠿ࡽࢧ࣮࣮࣎ࣔࢱ࡬ࡢ PWM ฟຊ࡜㊥㞳ࢭࣥࢧࡢ࢔ࢼࣟࢢ್
ࢆぢࡿࡓࡵ࢜ࢩࣟ౑⏝ࠋ 
9 ŏ㟁☢Ẽ㸦☢⏺ࠊ㟁⏺ࡢᇶ♏
ࡢࡳ㸧 
ձ⌮ㄽㄝ᫂ࠊղ㏵୰ࠊࢥ࢖ࣝࡢ㟁☢ㄏᑟࢆㄝ᫂ࡍࡿ࡜ࡁ࡟ᐇ㦂ࠋ 
ͤࢥ࢖ࣝࡢ㟁☢ㄏᑟࢆぢࡿࡓࡵ࢜ࢩࣟ౑⏝ࠋ 
10 ŏRࠊLࠊC ┤ิᅇ㊰࡜୪ิ
ᅇ㊰ 
ձ⌮ㄽㄝ᫂ࠊղ఩┦ࢆ Excel ࡛ᘧ࠿ࡽࢢࣛࣇࢆసᡂࡋ⌮ゎࠋճRCࠊRL ┤
ิᅇ㊰ࢆᅇ㊰⤌❧ࡋࠊ࢜ࢩ࣭ࣟⓎ᣺ჾࢆ⏝࠸࡚఩┦ࡢࡎࢀࢆ☜ㄆࠋմRLC
┤ิᅇ㊰ࡢᅇ㊰⤌❧ࠋյⓎ᣺ჾ࡛࿘Ἴᩘࢆࡎࡽࡋ࡞ࡀࡽඹ᣺࿘Ἴᩘ࡛᣺ᖜࡀ
࡝࠺࡞ࡗࡓ࠿☜ㄆࠋ 
ͤRLC ྛ✀㟁ᅽࢆぢࡿࡓࡵ࢜ࢩ࣭ࣟⓎ᣺ჾ౑⏝ࠋ 
11 」⣲ᖹ㠃ࢆ⏝࠸ࡓRLCᅇ㊰
≉ᛶࡢゎἲ 
ձ⌮ㄽㄝ᫂ࠋղ᣺ືἼᙧࡣ」⣲ᩘࢆ౑࠺࡜⾲⌧࡛ࡁࠊ⡆༢࡟Ἴᙧࡢᅄ๎₇
⟬࣭఩┦ィ⟬ࡀ࡛ࡁࡿࡇ࡜ࢆᣦᑟࠋ 
12 ŏ୕┦஺ὶ࣭ᅇ㌿☢⏺ ձ⌮ㄽㄝ᫂ࠋղᡭᅇࡋ඘㟁ჾࡢ࣮ࣔࢱฟຊࡀ୕┦஺ὶ࡛࠶ࡿࡓࡵࠊࡑࡢฟຊ
ࢆ᢬ᢠ㸱ᮏ࡛ Y ⤖⥺ࠋ࢜ࢩࣟࢫࢥ࣮ࣉ࡛ 2 ᮏࡎࡘほ ࡍࢀࡤ୕┦஺ὶࡀほ
 ࡛ࡁࡿࠋճ᢬ᢠ 3 ᮏ࡜ࡶ 10ƺ1W ࡟஺᥮ࡍࡿ࡜ࣁࣥࢻࣝࡀ㔜ࡃ࡞ࡿࠋ 
ͤ୕┦஺ὶἼᙧࢆぢࡿࡓࡵ࢜ࢩࣟ౑⏝ࠋ 
13 ŏ㐣Ώ⌧㇟㸦ࢥࣥࢹࣥࢧ඘ᨺ
㟁≉ᛶ࠾ࡼࡧࢥ࢖ࣝ㉳㟁
ᅽ㸧 
ձ⌮ㄽㄝ᫂ࠋղRC ┤ิᅇ㊰ࢆ⤌ࡳࠊ㟁ụ㟁※ࢆ ON ࡟ࡋࡓ࡜ࡁ඘㟁᭤⥺ࠊ
OFF ࡟ࡋࡓ࡜ࡁᨺ㟁᭤⥺ࢆ࢜ࢩ࡛ࣟࣔࢽࢱࡍࡿࠋճRL ┤ิᅇ㊰ࢆ⤌ࡳྠࠊ
ࡌᐇ㦂ࢆ⾜࠺ࡀࠊL ୧➃ࡢ ON ᫬ࡢἼᙧࡣ AC ࣮ࣔࢻ࡟ࡋ࡞ࡅࢀࡤ⌮᝿࡟㏆
࠸ᙧ࡛ほ ࡛ࡁ࡞࠸ࠋࡲࡓ OFF ᫬ࡢἼᙧࡣ±200V ࡜࡞ࡿࡓࡵࠊࣉ࣮ࣟࣈ᢬
ᢠࡸ࢜ࢩࣟࡢࣉ࣮ࣟࣈタᐃࢆ 10 ಸ࡟ࡋ࡞ࡅࢀࡤほ ࡛ࡁ࡞࠸ࠋ 
ͤ඘ᨺ㟁᭤⥺࣭ࢥ࢖ࣝ㉳㟁ຊࢆぢࡿࡓࡵ࢜ࢩࣟ౑⏝ࠋ 
14 ŏRC ࣇ࢕ࣝࢱᅇ㊰ 
 
ձ⌮ㄽㄝ᫂ࠋղᅇ㊰⤌❧ࠋճධຊἼᙧࡀ࠶ࡿ࿘Ἴᩘ࡛ῶ⾶ࡋ࡚࠸ࡿࡇ࡜ࢆ☜
ㄆࠋ 
ͤධฟຊἼᙧࢆぢࡿࡓࡵ࢜ࢩࣟ౑⏝ࠋ 
15 ŏLC ࣇ࢕ࣝࢱᅇ㊰ ୖグࢆྠࡌᡭ㡰 
16 BS ࢔ࣥࢸࢼ㟁※౪⤥ ⌮ㄽㄝ᫂ࡢࡳࠋ 
17 ŏప࿘Ἴቑᖜᅇ㊰ ձ⌮ㄽㄝ᫂ࠊղᅇ㊰⤌❧ࠋճධຊἼᙧ㸦㡢㸧ࡀቑᖜࡋ࡚ฟຊࡉࢀ࡚࠸ࡿࡇ࡜
ࢆ☜ㄆࠋ 
ͤධฟຊἼᙧࢆぢࡿࡓࡵ࢜ࢩࣟ౑⏝ࠋ 
18 ཯㌿ቑᖜᅇ㊰ ⌮ㄽㄝ᫂ࡢࡳࠋh ࣃ࣓࣮ࣛࢱࢆ⏝࠸࡚タィࠋ 
19 㠀཯㌿ቑᖜᅇ㊰ ⌮ㄽㄝ᫂ࡢࡳࠋh ࣃ࣓࣮ࣛࢱࢆ⏝࠸࡚タィࠋ 
20 ᕪືቑᖜᅇ㊰࠾ࡼࡧࣈࣜࢵ
ࢪᅇ㊰ 
⌮ㄽㄝ᫂ࡢࡳࠋ 
21 DC/DC ࢥࣥࣂ࣮ࢱཎ⌮ ⌮ㄽㄝ᫂ࡢࡳࠋ 
22 ᐃ㟁ᅽᅇ㊰ ⌮ㄽㄝ᫂ࡢࡳࠋ 
23 ᐃ㟁ὶᅇ㊰ ⌮ㄽㄝ᫂ࡢࡳࠋ 
24 ŏᩚὶᅇ㊰ ձ⌮ㄽㄝ᫂ࠊղᅇ㊰⤌❧ࠋճᩚὶస⏝ࢆ࢜ࢩ࡛ࣟ☜ㄆࠋ 
ͤධฟຊἼᙧࢆぢࡿࡓࡵ࢜ࢩࣟ౑⏝ࠋ 
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㸲㸬஺ὶᅇ㊰⠊ᅖࡢࣁ࢖ࣈࣜࢵࢻᩍ⫱ᐇ㊶⤖ᯝ 
 
ࡲࡔᩍ⫱ᐇ㊶୰࡛࠶ࡿࡓࡵᏛ⏕࢔ࣥࢣ࣮ࢺ࡟ࡼࡿ⤖ᯝࡣฟ࡚࠸࡞࠸ࡀࠊ4 ᭶࠿ࡽ 10 ᭶ࡲ࡛࡟ᐇ㊶ࡋࡓᩍ⫱⤖ᯝࢆ୰㛫
ሗ࿌ࡍࡿࠋࡲࡎ஺ὶᅇ㊰࡛⏝࠸ࡓᐇᢏ㐨ලࡢ⩦ᚓᗘ࠿ࡽㄝ᫂ࡍࡿࠋࡲࡎ ᐃᶵჾ࣭㟁※ࡢ౑⏝⤖ᯝࡣࠊ๓ᮇᮎࢸࢫࢺࡢ⤖
ᯝ࡟࠿ࡽᏛ⏕㸵๭ࡣ࢜ࢩࣟࢫࢥ࣮ࣉࢆ౑࠸ࡇ࡞ࡋ࡚࠸ࡿᵝᏊࡀ☜ㄆ࡛ࡁࡓࠋࡋ࠿ࡋṧࡾࡢ 3 ๭ࡣ 2 ே࡛ 1 ࡘࡢᐇ㦂ࢭࢵ
ࢺ࡜࡞ࡗ࡚࠸ࡿࡓࡵ࠿⩦ᚓᢏ⾡࡟೫ࡾࡀ⏕ࡌ࡚࠸ࡓ㸦ᐇ㝿࡟࣌࢔ࡢᏛ⏕ࡢ࡯࠺ࡀⅬᩘࡣᝏࡃ࡞ࡗ࡚࠸ࡓࢣ࣮ࢫࡀከ࠿ࡗ
ࡓ㸧ࠋᐇᢏࢸࢫࢺࡣ 1 ྡࡎࡘ⾜࠺ࡓࡵࠊ࡛ࡁࡿ࣭࡛ࡁ࡞࠸ࡀࡑࡢሙุ࡛᩿࡛ࡁࡿࠋ࢜ࢩࣟࢫࢥ࣮ࣉࡀ࡛ࡁ࡞࠿ࡗࡓᏛ⏕࡟
ࡣ௨ୗࡢඹ㏻ⓗ࡞࣑ࢫࡀ࠶ࡿࠋⓎ᣺ჾࡸ┤ὶ㟁※ࡣ඲ဨࡀࡼࡃ౑࠸ࡇ࡞ࡏ࡚࠸ࡓࠋ 
 
㸯㸧ࣉ࣮ࣟࣈࡢᙜ࡚ࡿ఩⨨ࡀࢃ࠿ࡽ࡞࠸ 
㸰㸧GND ࡢ↓᥋⥆ࡶࡋࡃࡣ᥋⥆఩⨨ࡢ㛫㐪࠸㸦㟁఩ᕪ࡬ࡢ⌮ゎ୙㊊㸧 
㸱㸧㟁ᅽ࣭᫬㛫ࣞࣥࢪࡢㄞࡳ᪉ࡀࢃ࠿ࡗ࡚࠸࡞࠸ 
㸲㸧ࢺࣜ࢞ᶵ⬟ࡀ౑࠼࡞࠸㸦ࢺࣜ࢞㟁ᅽࣞ࣋ࣝࡢタᐃࡀ࡛ࡁ࡞࠸㸧ࠋ 
  
ࡲࡓ஺ὶᅇ㊰ࡢෆᐜ㠃࡛ࡣ RLC ┤ิᅇ㊰ࡸࢥࣥࢹࣥࢧ඘ᨺ㟁≉ᛶ࡞࡝ࡣ㏻ᖖࡢᐇ㦂࣭ᐇ⩦࡛ࡶ࠶ࡿࡓࡵᏛ⏕ࡢ཯ᛂࡣ
Ⰻ࠸ࡇ࡜ࡣࢃ࠿ࡗ࡚࠸ࡓࡀࠊ≉࡟཯ᛂࡀⰋ࠸ࡢࡣ▷ࡃࡲ࡜ࡵࡓᐇ㦂࡛࠶ࡿࠋ౛࡜ࡋ ࡚ࠕ㊥㞳఩⨨࡟ࡼࡿࢧ࣮࣮࣎ࣔࢱไᚚ ࠖࠊ
ᅗ 3-3 ୕┦஺ὶ㟁※ࡢἼᙧほ  ᅗ 3-2 ࣐࢖ࢥࣥ࿘㎶ᅇ㊰ᅗ 
ᅗ 3-4 㟁Ẽ☢Ẽ࡛ࡢࢥ࢖ࣝࡢㄏᑟ㉳㟁ຊ 
ᐇᢏෆᐜ 
 
ᅗ 3-5 Ꮫ⏕ࡀ Excel ࢯࣇࢺ࡛సᡂࡍࡿ 
RLC ┤ิඹ᣺ࡢࢢࣛࣇ 
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ࠕࢥ࢖ࣝࡢ㉳㟁ຊᐇ㦂 ࠖࠊࠕ୕┦஺ὶ㟁※ほ  ࠖࡀᣲࡆࡽࢀࡿࠋ࣐࢖ࢥࣥ࡜ᑡࡋࡢ࿘㎶ᅇ㊰࡛ࢧ࣮࣮࣎ࣔࢱࡀ㊥㞳࡟ࡼࡗ࡚
ࣆࢱࢵ࡜ゅᗘไᚚࡉࢀࡿࡇ࡜࡟Ꮫ⏕ࡣ㦫࠸࡚࠸ࡓࠋࢥ࢖ࣝࡢ㏫㉳㟁ຊ࡛㏻ᖖὶࢀ࡞࠸Ⓨග LED ࡀ୍▐ࡔࡅⅬⅉࡍࡿᐇ㦂
ࡣᏛ⏕࠿ࡽࡢホุࡀⰋ࠿ࡗࡓࠋࡲࡓᐇ㝿࡟ᡭᅇࡋ඘㟁ჾࢆᅇࡍ࡜୕┦஺ὶἼᙧࡀ࢜ࢩ࡛ࣟࡳࡽࢀࡿࡢࡀᏛ⏕࡟ዲホ࡛ࠊࡉ
ࡽ࡟ Y ⤖⥺ࡢ᢬ᢠ್ࢆኚ࠼ࡿ࡜ࣁࣥࢻࣝࡀ㔜ࡃ࡞ࡿ⌧㇟ࡀ࡞ࡐ࠿⪃࠼࡚࠸ࡿᏛ⏕ࡶከ࠿ࡗࡓࠋ 
ࡇࢀࡽ⌧᫬Ⅼ࡛ᐇ㊶⤖ᯝ㸦๓ᮇᮎࢸࢫࢺࡸᤵᴗ୰ࡢᵝᏊ㸧࠿ࡽᚓࡽࢀࡓ▱ぢࡣᗙᏛ࡜ẚ㍑ࡋ࡚ḟࡢࡼ࠺࡟ᣲࡆࡽࢀࡿࠋ
ᐇ㦂࣭ᐇ⩦࡛ࡸࡾ㊊ࡾ࡞࠿ࡗࡓෆᐜࢆᮏࣁ࢖ࣈࣜࢵࢻᩍ⫱࡛⿵࠺ࡢࡶⰋ࠸ࡔࢁ࠺ࠋ 
 
㸯㸧࢜ࢩ࣭ࣟⓎ᣺ჾ࣭┤ὶ㟁※ࢆᢅ࠺㏿ᗘࡢྥୖࡀぢࡽࢀࡿ 
㸰㸧ᐇᢏ࡟ࡼࡾࠊࢥ࢖ࣝࡢ㉳㟁ຊࡢⓎ⏕ࡢࢱ࢖࣑ࣥࢢ࡜ྥࡁࡀࢃ࠿ࡿࡼ࠺࡟࡞ࡿ 
㸱㸧ᐇᢏ࡟ࡼࡾࠊࢥࣥࢹࣥࢧࡢ඘㟁࣭ᨺ㟁ࡀ┠࡛ぢࡽࢀࡿ 
㸲㸧ᐇᢏ࡟ࡼࡾࠊ୕┦஺ὶ㟁※ࡢ⌮ゎࡀ῝ࡲࡿ 
㸳㸧ᐇᢏ࡟ࡼࡾࠊ࣐࢖ࢥ࣭ࣥA/D ኚ᥮࣭PWM Ἴᙧࡣ⡆༢࡟᧯స࡛ࡁࡿࡶࡢࡔ࡜ࢃ࠿ࡿ 
㸴㸧ᐇᢏ࡟ࡼࡾࠊ஺ὶࡢ఩┦ࡸ࢖ࣥࣆ࣮ࢲࣥࢫࡢ⌮ゎࡀ῝ࡲࡿ 
㸵㸧ᐇᢏࡀ㢖⦾࡟࠶ࡿࡇ࡜࠿ࡽ㞟୰ຊࡢ㊊ࡾ࡞࠸Ꮫ⏕ࡣ࠸࡞࠸ 
㸶㸧ᐇᢏࡣ 2 ྡ 1 ⤌࡛࠶ࡿࡓࡵࠊࢃ࠿ࡽ࡞࠸Ꮫ⏕࡟ࢃ࠿ࡿᏛ⏕ࡀᣦᑟࡍࡿᵝᏊࡀぢࡽࢀࡿ 
 
㸳㸬⤖ゝ 
 
ᮏ✏࡛ࡣ஺ὶᅇ㊰⠊ᅖࡢࣁ࢖ࣈࣜࢵࢻᩍ⫱ࡢᩍ⫱ᡭἲࡸỗ⏝ᛶࢆ⤂௓ࡋࠊᩍ⫱ᐇ㊶ࡢ୰㛫ሗ࿌ࢆ⾜ࡗࡓࠋᮏ◊✲࡛ᚓࡽ
ࢀࡓ⤖ᯝࢆࡲ࡜ࡵࡿ࡜ࠊ 
ձ ⌮ㄽ࡜ᐇᢏࢆ⼥ྜࡍࡿࡇ࡜࡛Ꮫ⏕ࡢ⌮ゎࡀ㐍ࡳࠊᏛ⏕ࡀ✚ᴟⓗ࡟Ꮫࡧ࡟ཧຍࡍࡿᵝᏊࡀከࡃぢࡽࢀࡓ 
ղ ࢜ࢩࣟࢫࢥ࣮ࣉ࣭Ⓨ᣺ჾ࣭┤ὶ㟁※࣭ࢸࢫࢱ࣮࡞࡝୍ᘧࡢ⿦⨨ࡀ౑࠼ࡿᏛ⏕ࡀቑຍࡋࡓ 
ճ ᐇ㦂࣭ᐇ⩦࡛࢝ࣂ࣮࡛ࡁ࡞࠸⣽࠿࠸ᐇ㦂ࡀ࡛ࡁࡿᩍ⫱ሙ࡜࡞ࡿ 
մ 1 ྡࡢᩍဨ࡛ࡶᗙᏛ୰࡟ᐇ᪋࡛ࡁࡿỗ⏝ᛶࡢ㧗࠸᪂ࡋ࠸ᩍ⫱ᡭἲ࡛࠶ࡿ 
յ పࢥࢫࢺ࡛ᐇ㦂⎔ቃࢆᥞ࠼ࡽࢀࡿࡓࡵࠊᚑ᮶ࡢᐇ㦂ඹ⏝タഛ࡛ࡣ࡞ࡃࠊࣃࢯࢥࣥᐊ࡛ᩍ⫱ࡀ࡛ࡁࡿ 
᭱ᚋ࡟ࠊࣁ࢖ࣈࣜࢵࢻᩍ⫱ࡣ࠶ࡃࡲ࡛ࡦ࡜ࡘࡢᩍ⫱ᡭἲࡢ୍ࡘ࡛࠶ࡾࠊᗙᏛࡸᐇ㦂࣭ᐇ⩦ࡢ୰㛫ⓗ࡞Ꮡᅾ࡛⿵᏶ⓗ࡞ᙺ
๭ࡶᣢࡗࡓ᪂ࡋ࠸ᩍ⫱ᡭἲ࡛࠶ࡿࠋࡶࡋࠊࡶࡗ࡜ࡶࡢ࡙ࡃࡾᩍ⫱ࢆ㏻ᖖࡢᤵᴗ࡟ࣉࣛࢫࡋࡓ࠸࡜⪃࠼࡚࠸ࡿࡢ࡛࠶ࢀࡤࠊ
ࡇࡢࣁ࢖ࣈࣜࢵࢻᩍ⫱ࢆ୍⪃࡟ධࢀࡿ࡜ࡑࡢ᳨ウࡀ㐍ࡴࡔࢁ࠺ࠋ௒ᅇࡢ⤖ᯝࡣࡲࡔᩍ⫱ᐇ㊶୰࡛࠶ࡿࡇ࡜ࡶ࠶ࡾࠊ௒ᚋከ
ࡃࡢㄢ㢟࣭Ⓨぢࡀぢࡘ࠿ࡗ࡚ࡃࡿ࠿࡜ᛮ࠺ࡀ⤖ᯝࡀ㞟ィ࡛ࡁḟ➨ࡲࡓሗ࿌ࡋࡓ࠸ࠋ 
ᮏ◊✲ࡢ௒ᚋࡢᒎᮃ࡜ࡋ࡚ࡣࠊ㟁Ẽᕤ஦ኈࡢᐇᢏ࡞࡝࡟ࡶᑐᛂࡋࡓᩍ⫱ࠊ㟁Ἴ㛵ಀࡢᩍ⫱࡟ࡶⓎᒎࡉࡏࡿ࡞࡝ࣁ࢖ࣈࣜ
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